Certainly a great need exists for effective means of evaluating health care and for replicating studies to validate procedures and data. We who are involved in the delivery portion of the system will be looking to epidemiologists for guidance as we continue to search for solutions to this persistently troubling puzzle. If we are to meet the challenge, all of the ingenuity we can collectively muster will be required. THE recentness of the creation of Regional Medical Programs, the urgent need to begin operational phases and still have adequate planning preparations, and the explicit national policy not to spell out detailed blueprints and not to attempt to have identical programs in all regions, have produced challenges and new opportunities for the discipline of epidemiology. This presentation will describe some of the current activities of the Department of Epidemiolog)-, University of North Carolina School of Public Health, in relation to our Regional Medical Program, and some of the plans for the future. The major function to be discussed will be that of consultation with the Planning Division, which has undertaken data-gathering operations to determine the program's needs and resources for North Carolina, the area covered by the region. Although the Planning Division is also engaged in surveys of professions and manpower, services and facilities, and continuation education, our epidemiologic component is focused on population-based disease measurements. In addition to activities in arriving at best possible current estimates, we are also developing plans for the future training of epidemiologists, and the special surveys and new areas of research required by the program. The material presented will be illustrated with examples from cardiovascular epidemiology.
Predictive Epidemiology
Among our major efforts will be attempts at estimates and descriptions for North Carolina of the community dimension of the diseases covered by the program, and the disease manifestations and distribution in segments of the population in the past, at present, and, as best we can project, in the future. It is obvious that estimates of this type are needed for current health services planning: to determine caseloads and the facilities and professional personnel needed for maximally effective (Figures 2  and 3) .
The more striking results of distributing deaths on the epidemiologic area adjusted maps include the disappearance of clustering of cases in the Piedmont -the more highly populous areas now appear larger in scale and, for the white population, do not appear to have disproportionately large numbers of cerebrovascular deaths. The map for nonwhites is smaller than for whites (if drawn to the same scale), and in addition to change in size reflects, by its change in shape, the differential geographic distribution by place of residence of the nonwhite, with few nonwhite residents in the mountain area and proportionately more in the coastal plain. The density of cases relative to population is obviously much higher for nonwhites than whites.
From the perspective of the planner and administrator, the geographic areas with differing numbers of nonwhites, and with high and low fatal caseload, are identified and the known relation of fatal cases to race is confirmed. Combined with age and sex data, the race composition of counties in North Carolina can thus provide rough estimates of expected cerebrovascular deaths, and combined with demographic projections of population growth and migration can permit crude predictions of future rates.
The demographic and epidemiologic area adjusted map provides a useful graphic mechanism, permitting visual study of patterns. The areas with largest numbers of subjects and patients can readily be identified. The areas can also be redrawn proportionate to any appropriate population of interest; for exam- This capsule description highlights the importance of demographic characteristics influencing cardiovascular death rates, and also the heterogeneity of county and area rates within the state, controlling for the major attributes of age, race, and sex. The possible explanations for these differences will be discussed subsequently. However, we would emphasize now the rapid rates of change of major population characteristics. Population growth, aging, rural to urban migration, and industrialization are proceeding rapidly in the state. It can safely be predicted that the absolute number of cardiovascular deaths, particularly coronary heart disease, will increase in response to these changes. We also believe that the cardiovascular disease caseload increase will exceed the age-specific population increase. This is posited as a response to style of There are other major difficulties in the use of secondary sources of morbidity information in addition to underascertainment and underenumeration of cases. When notification of cases is dependent upon many practitioners, and upon numerous recording and coding clerks, there will be marked variability in completeness, reliability, and validity.
At present there would appear to be an inverse relationship between the ease of obtaining morbidity data and its utility for epidemiologic study. The sources listed above, physician and hospital records, can be supplemented with school, insurance, and industrial data, by computerized record linkage. The limitations in the quality of the data would, however, probably be compounded. In contrast, the most epidemiologically useful data, that issuing from a well-defined cohort under continuous surveillance, is almost prohibitive in terms of the personnel and financing required for a large community. The discussion will return to possible solutions to these problems after consideration of the population laboratory used by our Department of Epidemiology to provide cardiovascular morbidity data.
Under 
Teaching and Research
Epidemiologic surveillance on a continuing basis will be an integral component of regional programs. As we have indicated, there are formidable methodologic and theoretic problems in providing rigorous epidemiologic information for a region such as North Carolina. A coordinated combination of elements in a diverse network of information sources will be required. These include data collected, coordinated, and synthesized from: prospective, community-based surveys; and medical records generated in physicians' offices, clinics, nursing homes, industries, and schools, some of which will be the byproduct of routine service functions, and some will be data collected explicitly for, and under the direction of, the Regional Program.
The representation of these information sources in the surveillance system, the sampling methods required to obtain them, and the development and implementation of automated medical records data systems providing ease of information transfer, all require research. Similarly, research is required quantitatively to appraise the limitations known to exist in quality and completeness of each source of information, and to experiment with and develop alternative approaches to their improvement. Methodologic research also is required for the epidemiologic analysis of pathways to and through the health services of the region. The natural history and outcome of treated illness in large populations of patients can be described, given information derived with the aid of such technics as record linkage.'2 Problems arise, however, when interest is focused on determining, quantifying, and contrasting the characteristics of ill individuals who do, and those who do not, get into the treatment system. This, once more, requires surveillance technics on community-based samples.
One possible solution to the problems discussed is to select several study areas, simulate approximate solutions to needed epidemiologic information using routinely available data, and then test the predicted outcome of the model against the results of definitive surveys. If there is good agreement between the simulated and observed rates of disease, and this is replicable in study samples including a wide range of experience, the model could be used on a routine service basis, maintaining a few comprehensive epidemiologic community-based surveys for quality control within the region. Preliminary experiments in the simulation of coronary heart disease, presenting in a county of North Carolina, have been performed and reported.13
To carry out the service functions and research activities required for epidemiologic consultations and surveillance will demand numbers of trained personnel considerably in excess of those currently available. If, as we believe, an epidemiologic component is to be an integral part of each regional program, hundreds of such professionals will have to be trained in schools of medicine and public health. Prerequisites for admission, the curriculum, and academic and research experience for these epidemiologists have yet to be determined. There is, for example, a growing tendency at present to use either social survey researchers or biostatisticians for epidemiologic surveillance functions. Is it "appropriate" for such individuals to participate in the design of studies of the determinants and natural history of a disease, the biology of which they are ignorant? Similarly, is it "appropriate" for physicians with depth training in cardiovascular epidemiology to design studies of the needs and allocations of resources, studies requiring knowledge of systems analysis, social science and economic theory, of which they may well be ignorant? The very definition of the appropriate domain of interest of the epidemiologist is the subject of controversy.
With recognition that others disagree, we take the position that it is both important and appropriate for epidemiologists to study the influence of social factors, as antecedents of disease, and also as determinants of participation in health care systems. That which is relevant to the determinants and distribution of disease in populations must either be identified from the extant body of biologic and social science theory and fact, or must be researched in the context of epidemiologic interests. '4 Given these assumptions, we believe that a multidisciplinary approach is required for fruitful epidemiologic investigation, and similarly that research JUNE. 1968 training should include exposure to, and synthesis of, theoretic and substantive material from more than one epidemiologically relevant discipline. The interrelatedness of the regional program needs and research training can be illustrated by the following example. In North Carolina, the identification of geographic areas of high and low cardiovascular disease rates has been accomplished; this is a first step in descriptive epidemiology. Information regarding differential needs is immediately provided for the administrator. For the epidemiologist, the challenge of explana- Finally, our studies document the well-known inadequacy of existing reporting systems to effectively reveal the full range of disease manifestations and treatment histories, i.e., the biologic gradient of disease, in total communities. Epidemiology is challenged to provide new case-finding and reporting systems. Such surveillance mechanisms, when developed, will provide for the continuous monitoring of the impacts of changing health care upon health status. Health planning is calling upon epidemiology to contribute information, which is required as our health care system is increasingly subject to evaluative control and rational direction. 
